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(54) Machine for orienting and aligning plastic containers of varying size 



(57) The invention relates to the sector of machines 
for orienting and aligning plastic containers and envis- 
ages a type of machine comprising: a first rotating drum 
(1 ) whose external wall is fitted with chutes (8); a second 



rotating drum (9) having chutes (1 0) mounted below the 
first to receive containers placed in an upright position. 
The machine includes means by which the speeds of 
the two drums can be varied according to the size of the 
containers being handled. 
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Description 

[0001 ] The present invention applies to a machine for 
orienting and aligning plastic containers of varying size, 
referred to in technical jargon simply as "unscramblers". 
[0002] These unscramblers are designed to place the 
containers, fed in bulk from blow-moulding and mould- 
ing machines, in a vertical attitude and to arrange them 
in a straight line for transportation to filling machines oth- 
er machines, such as blow-moulders, rinsers and in- 
spection units. 

[0003] There are several types of unscrambler which 
are generally classified according to the method used 
to pick up each individual container and then position it 
in the desired manner. 

[0004] All unscramblers are equipped with a rotating 
drum which acts as a hopper, receiving the containers 
conveyed in bulk; some unscramblers are equipped with 
a drum which rotates around a vertical axis whose base 
is constructed in the form of a fixed cone; this allows the 
containers to roll andslide more easily towards the sides 
of the rotating drum which have blades or bars designed 
to push the containers along helical tracks extending 
from the base of the drum up to the upper rim. 
[0005] The top of the rotating drum includes a plurality 
of support pads of a size capable of accommodating a 
container up to a maximum size. A fixed drum is mount- 
ed externally at a certain distance from the rotating drum 
which, together with the first, creates an annular cham- 
ber; a fixed annular ledge along which the containers 
slide is mounted at the top of the chamber. The annular 
ledge forms the base of the pads and has one or more 
breaks in it to allow the containers to drop, neck upwards 
by operation of a well-known selector device. 
[0006] A plurality of funnel-shaped hoppers, connect- 
ed to the rotating drum, is mounted underneath the an- 
nular ledge; these hoppers direct the containers onto a 
plurality of tracks formed by radial walls connected to a 
second rotating drum mounted externally and coaxially 
below the first drum which constitutes the bulk loading 
hopper. 

[0007] Machines of this type, for example, are de- 
scribed in US patent 4,825,995 and patent WO 
98/21129. 

[0008] In another type of unscrambler, elevators com- 
posed of support pads on which the containers can be 
placed are mounted inside the first internal upper rotat- 
ing drum. The elevators (EP540477) are driven by arms 
arranged radially around the drum and rotably fixed 
thereto. One end of the arms slides along the profile of 
a cam, appropriately shaped to allow the elevators to 
travel at least one forward and return stroke between 
the base and top of the drum, for each rotation of the 
drum. 

[0009] Also in this type of machine, a fixed drum is 
mounted externally at a certain distance from the inter- 
nal upper rotating drum; the fixed drum has an annular 
sliding ledge for the containers mounted underneath 



which constitutes the base of a plurality of support pads 
connected to the first rotating drum. 
[0010] The annular ledge has one or more breaks in 
it to allow the containers to drop, neck upwards, into a 
5 plurality of funnel-shaped hoppers connected to the ex- 
ternal wall of the first rotating drum. 
[0011] This type of unscrambler also features a sec- 
ond rotating drum mounted externally and coaxially be- 
low the first drum which constitutes the bulk loading hop- 

10 per. The second drum includes a plurality of chutes 
which represent an extension of the chutes connected 
to the loading hopper drum. The number of chutes 
mounted on the rotating drum is significantly higherthan 
the number of tracks mounted on the loading hopper, 

*5 with the aim of increasing the output of the machine. The 
rotation speed of the second rotating drum must clearly 
differ from the rotating speed of the first loading drum. 
[0012] Well-known types of unscrambler are 
equipped with a conventional drive unit which simulta- 

20 neously drives the first internal upper drum and the sec- 
ond external lower drum coaxial with it and the rotation 
of both is co-ordinated by operation of rigid mechanical 
devices which prevent any speed variation. 
[0013] With this solution, the rotation speed of the first 

25 internal upper drum cannot be varied with respect to that 
of the second external lower drum. In particular, the ro- 
tation speed cannot be adapted to the size of the con- 
tainer, which is particularly important in the case of bot- 
tles available in a wide range of sizes. 

30 [0014] More precisely, with the well-known types of 
unscrambler, the rotation speed cannot be regulated in 
order to synchronise the two drums. 
[0015] Under these conditions, the containers may tip 
over and bump into each other or against the walls of 

35 the chutes, particularly when being transferred from the 
chutes connected to the first internal upper drum to 
those connected to the second external lower drum . The 
ability to regulate the speed and to change the support 
pads and funnel-shaped hoppers, or chutes is particu- 

40 larly important when the machine is designed to handle 
bottles of different sizes. 

[0016] In prior art machines, the connection gears in 
the drive unit have to be changed in the event of a size 
changeover, wasting a great deal of time and reducing 

^5 the productivity of the machine. 

[001 7] The aim of the present invention is to eliminate 
the above-mentioned problems, creating a machine for 
orienting and aligning plastic containers of varying size 
which adapts the rotation speed of the moving elements 

50 to changes in the size of the containers, particularly in 
the case of bottles. 

[0018] Another aim of the present invention is to pre- 
vent the containers from tipping over or bumping into 
each other or against the walls of the chutes, particularly 
55 when being transferred from the rotating hopper to the 
drum rotating coaxially with it. 

[0019] These aims are fully attained by the machine 
for orienting and aligning plastic containers of varying 
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size, according to the present invention, as character- 
ised in the claims set out below, and in particular, char- 
acterised in that the first and second drums are driven 
at different speeds, with different ratios. 
[0020] A great advantage of the unscrambler accord- 
ing to the present invention is the ability to rotate the 
second drum by means of a second drive unit mechan- 
ically independent of the first unit. 
[0021 ] This and other characteristics are more clearly 
evidenced in the description which follows, of a pre- 
ferred embodiment, illustrated merely by way of exam- 
ple without restriction in the accompanying drawings, in 
which: 

figure 1 shows a front cross-sectional view of a part 
of an unscrambler according to the present inven- 
tion: 

figure 2 shows a front plane view of a part of an un- 
scrambler according to the present invention; 
figures 3, 4, 5, 6 and 7 show a front cross-sectional 
view of a part of an unscrambler according to four 
further embodiments. 

[0022] With reference to the accompanying drawings, 
the numeral 1 denotes a first drum forming part of a ma- 
chine for orienting and aligning plastic containers of var- 
ying size. The first drum is rotated by a first drive unit 2. 
[0023] This first drive unit 2 comprises, as illustrated 
in figure 1, a first motor 2a which drives a first driving 
gear 2b engaging with a first driven gear 2c connected 
to the first drum 1 . A fixed conical structure 3, for receiv- 
ing the containers 4 fed in bulk internally from the top of 
the unscrambler, is mounted inside the first drum 1 . 
[0024] The containers are transferred from the base 
of the conical structure 3 and the first drum 1 to the top 
of the first drum by operation of means designed to con- 
vey the containers. 

[0025] Said conveying means are well-known and 
therefore not illustrated, and may include, for example, 
a plurality of blades connected to the first drum 1 , de- 
signed to push the containers 4 along a helical track, or 
a plurality of elevators rotating with the first drum 1 and 
translatable between the base of the conical structure 3 
and the top of the first drum 1 . 

[0026] Support pads or trays 5 are mounted at the top 
of the first drum 1 , on the external wall of the first drum 
and arranged tangentially along the upper circumfer- 
ence. 

[0027] The pads 5 are at least as wide as the height 
of the container 1 in order to accommodate the container 
in horizontal attitude, as illustrated at the top of figure 1 . 
The pads 5 also include means for turning over the con- 
tainers 4, causing the containers to rotate substantially 
by 90° with their necks pointing upwards at all times. 
These turning means are well known and therefore not 
illustrated in the figure. 

[0028] The base of the pads 5 is composed of a fixed 
annular ledge 6 connected to a fixed drum 7. The fixed 



drum forms the external casing of the unscrambler and 
is mounted at an appropriate distance from the first drum 
1 in order to create an annular chamber between the 
fixed drum 7 and the first drum. 
5 [0029] The annular ledge 6 includes a number of 
breaks, as illustrated in figure 2, which allow the con- 
tainer 4 to drop, in a vertical attitude, below the pads 5. 
Figure 2 illustrates the movement of the container 4 from 
the position in which it rests on the annular ledge 6, in- 
dicated by the dotted line, to the position in which the 
container 4 no longer rests on the ledge, indicated by 
the continuous line. 

[0030] Below the pads 5, the first drum 1 also com- 
prises a first set of chutes 8, mounted on the external 
wall of the first drum. This first chutes 8 are funnel- 
shaped for receiving the containers positioned in a sub- 
stantially horizontal attitude while they are being turned 
over by the pads and placed in a vertical attitude, and 
then conveyed out of the unscrambler. 
[0031 ] A second drum 9 mounted underneath the first 
set of chutes 8 rotates coaxiatly with the first drum 1 and 
is equipped with a second set of chutes 10. 
[0032] These second chutes 10 are mounted below 
the first chutes 8 and form a single track, the output sec- 
tion of the first chutes 8 being aligned with the input sec- . 
tion of the second chutes 10. as illustrated in figure 2. 
In particular, the second chutes 1 0 may consist of a plu- 
rality of radial walls 10a. 

[0033] The number of chutes 1 0 is significantly higher 
than the number of chutes 8. 

[0034] In the unscrambler according to the present in- 
vention, the first drum 1 and the second drum 9 are driv- 
en at different speeds with different ratios. 
[0035] In particular, according to the embodiment il- 
lustrated in figure 1 . the second drum 9 is conveniently 
rotated by a second drive unit 11 mechanically inde- 
pendent of the first unit 2. 

[0036] The second drive unit 11 is composed of a sec- 
ond motor 11a which drives a second driving gear 11b 
engaging with a second driven gear 11c connected to 
the second drum 9. 

[0037] In particular, the second motor 1 1 a can con- 
veniently be either a brushless motor or a stepping mo- 
tor, thereby allowing the rotation speed of the second 
drum 9 to be regulated and therefore adapted to differ- 
ent sized containers, particularly in the case of bottles . 
[0038] In an alternative embodiment, the first drive 
unit 2 also comprises a first brushless motor 2a in order 
to regulate the speed of the hopper in relation to that of 
the drum, or to regulate the speed of both. 
[0039] Another convenient feature is the inclusion of 
an angular position detector in the first drive unit 2, de- 
signed to regulate the rotation of the second drum 9 by 
varying the rotation speed of the second motor 11a. 
[0040] The ability to synchronise the rotation speed of 
the two drums is particularly advantageous since the 
containers can be transferred, as they drop from the first 
chutes 8 into the second chutes 1 0, along a single track, 
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thereby preventing them from bumping against the 
sides of the second chutes and tipping over. By varying 
the speed according to the type of bottle being handled, 
the bottle can drop gradually and thereby avoid tipping 
over which could jam the machine. By preventing the 
bottle from tipping over, it can also be transported 
through the machine in a considerably shorter period. 
[0041] The upper portion of the radial walls 10a are 
rounded to help the bottles drop gradually and thereby 
create a channelled chute 10b. 

[0042] As illustrated in figure 1 , the second drive unit 
11 also drives a conveyor 12 which transports the con- 
tainers 4 off the machine, picking them up from the bot- 
tom of the second set of chutes 10. 
[0043] In further embodiments, the machine accord- 
ing to the present invention may include a motor 20 
which directly rotates either the first or second drum and 
means for transmitting movement to the other of the two 
drums, thereby allowing the two drums to be driven at 
different speeds with different ratios. The embodiments 
of the transmission means are illustrated in figures 3 to 
7. 

[0044] In the embodiment illustrated in figure 3, there 
is a single motor 20 equipped with a reduction gear unit 
21 with twin output shafts 21 a and 21 b. A gear 22, en- 
gaging with a driven gear 23 connected to the second 
drum 9, is keyed onto the shaft 21 a. 
[0045] A gear 24, engaging with a gear 25 which 
transmits movement to a further gear 26 keyed onto an 
input shaft 27a of a mechanical motor timing device, is 
keyed onto the shaft 21b; a gear 28 engaging with a 
crown gear 29 connected to the drum 1 is keyed onto 
the output shaft 27b of the timing device. 
[0046] The mechanical timing device 27 convention- 
ally comprises a phase correction shaft 27c which is 
connected through an electric clutch 30 and an angular 
driving gear 31 , to the gear shaft 25. By operating the 
electric clutch 30, the synchronisation of the input shaft 
and output shaft in the timing device can be varied, 
thereby varying the synchronisation of the first drum 1 
and the second drum 9. 

[0047] Figure 4 illustrates a simpler embodiment 
which is nevertheless similar to the first, where the gear 
25 and the angular gear driving the shaft 27c through 
the clutch 30 are replaced with a brush less motor 32, or 
equivalent, keyed directly onto the phase correction 
shaft. 

[0048] Figure 5 illustrates an embodiment in which a 
gear 33, engaged with a gear 34 which transmits move- 
ment to a gear 35, is keyed onto the shaft 21b. The gear 
34 is keyed onto a shaft 36 which transmits movement 
through an electric clutch 37, to a gear 38 which in turn 
engages with a gear 39 keyed onto a shaft 40 connected 
through an electric clutch 41 , to the gear 35. The above- 
mentioned system allows the speed of the first drum 1 
to be varied, that is, by energising either one or other of 
the two electromagnetic clutches, the speed is regulated 
according to the ratio between the gears. 



[0049] According to yet another embodiment illustrat- 
ed in figure 6, the motor-driven gear 22 engages with a 
crown gear 23 which rotates the second drum 9 and a 
plate 50 which, by means of a support 51 secured to the 
5 plate, keeps a shaft 52 running idly; a gear 53 is keyed 
to one end of the shaft 52 and engages with a crown 
gear 54 connected to the fixed frame of the machine. 
[0050] A Maltese cross-type device 55 is keyed onto 
the other end of the shaft 52 and transmits its typical 
form of movement to the first drum. 
[0051] The embodiment illustrated in figure 7 com- 
prises a differential gear 56 whose input shaft 57 is mo- 
tor-driven by a conventional geartransmission whilst the 
two output shafts are fitted, on one side with an electric 
brake 58, and on the other, with an angular driving gear 
59 which transmits movement to the first drum 1 . 
[0052] By acting on the electric brake 58, the speed 
is varied and transmitted by the differential gear to the 
angular gear 59 and then to the drum 1. The electric 
brake 58 may also be replaced with a brushless motor 
or any hydraulic or mechanical actuator capable of var- 
ying the revolutions per minute. In several of the embod- 
iments described, the speed of the first drum 1 is varied, 
but it is clear that the aforementioned systems can be 
applied to the rotating action of the second drum 9, var- 
ying the speed of the second drum in relation to that of 
the first which is left to rotate at a fixed, constant speed. 
[0053] To conclude therefore, in the embodiments il- 
lustrated in figures 3 to 7, envisaging only one motor to 
rotate both drums, mechanical, electrical or electromag- 
netic connection means are adopted which allow the ra- 
tio between the rotation rates of the two drums to be 
varied at will. 

[0054] The unscrambler according to the present in- 
vention offers a number of significant advantages. 
[0055] In particular, by allowing the rotation speed of 
the second drum 9 to be controlled independently of the 
speed of the first drum 1 and using a brushless motor 
to drive the second drum, the functions of the machine 
can be adapted to the varying size of the container, par- 
ticularly in the case of bottles. 

[0056] The speed of the second drum 9 in relation to 
that of the first drum 1 can also be controlled electroni- 
cally, with the use of an encoder fitted on the first motor 
2a to detect its angular position, thereby synchronising 
the containers 4 as they drop, given the absence of any 
break between the first and second sets of chutes. 
[0057] With the use of a brushless motor, the rotation 
speeds can be programmed according to the size of the 
container being handled and the operator does not 
therefore need to make any adjustments to the machine 
in response to a size changeover. 



1 . A machine for orienting and aligning plastic contain- 
ers of varying size of the type comprising: 
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a first rotating drum (1); 

means (4) for transferring the containers from 
the base to the top of the first drum (1 ); 
a first set of chutes (8) anchored to the external 
wall of the first drum (1 ), for receiving said con- 5 
tainers (4); 

a second drum (9) rotating coaxially with the 
first drum (1), equipped with a second set of 
chutes (10) fitted below the first chutes (8) for 
receiving the containers (4) placed in a vertical 10 
attitude, 

characterised in that the first and second 
drums are motor-driven at different speeds with dif- 
ferent ratios. 15 

2. The machine according to claim 1, characterised 
in that the first drum (1) is rotated by a first motor 
unit (2) and that the second drum (9) is rotated by 

a second motor unit (11) mechanically independent 20 
of the first unit (2). 

3. The machine according to claim 2 wherein the sec- 
ond motor unit (11) comprises either a stepping mo- 
tor or a brushless motor (1 la). 25 

4. The machine according to claim 2 wherein the first 
motor unit (2) comprises either a stepping motor or 
a brushless motor (2a). 

30 

5. The machine according to any of the previous 
claims, wherein the first motor unit (2) comprises an 
angular position detector which regulates the rota- 
tion of the second drum (9). 

35 

6. The machine according to claim 1, characterised 
in that it comprises a motor (20) which directly ro- 
tates either the first or the second drum (1, 9) and 
means for transmitting movement to the other of the 
first or second drum, thereby allowing the first and 40 
second drums to be driven at different speeds with 
different ratios. 

7. The machine according to claim 6 wherein said 
movement transmission means comprise a gear 45 
(24) which engages with a gear (25) transmitting 
movement to a further gear (26) keyed onto the in- 
put shaft (27a) of a mechanical motor timing device 
(27); a gear (28) being keyed onto the output shaft 
(27b) of the timing device. so 

8. The machine according to claim 7 wherein the me- 
chanical timing device (27) comprises a phase cor- 
rection shaft (27c) which is connected through an 
electrical clutch (30) and an angular gear (31 ) to the 55 
gear shaft (25). 

9. The machine according to claim 6 characterised 



in that the movement transmission means com- 
prise the gear (24) which engages with the gear (26) 
keyed onto an input shaft (27a) of a mechanical tim- 
ing device (27); a gear (28) being keyed onto the 
output shaft of said device; the means further com- 
. prising a brushless motor (32) directly keyed onto 
the phase correction shaft. 

10. The machine according to claim 6 characterised 
in that the movement transmission means com- 
prise a plurality of gears (33, 34, 35, 38, 39) and at 
least one electric clutch (37, 41). 

11. The machine according to claim 6 characterised 
in that the movement transmission means com- 
prise a plurality of gears (22 ; 53) and a Maltese 
cross-type device (55). 

12. The machine according to claim 6 characterised 
in that the movement transmission means com- 
prise a differential gear (56) fitted with a motor-driv- 
en input shaft (57) and two output shafts equipped 
with an electric brake (58) and an angular gear (59). 
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